Duplications of the gastrointestinal tract arc exceedingly rare in laboratory animals. WC report a case of a communicating intestinal duplication in a 17-wk-old Spraguc-Dawley (SD) rat. The duplication was present in the mcsenteric border of the ileum, and both proximal and distal cnds werc communicated with the lumen of ileum. Histologically, the duplicated portion had a thick muscle wall and a mucosa similar to that of the small intestine. This is the first reportcd case of intestinal duplication in an S D rat. h'cjv,r.
INTRODUCTION
Gastrointestinal duplications, which may occur from the esophagus to the anus, are infrequently reported congenital anomalies. They are spherical or tubular structures attached to the alimentary tract and may present as a cystic structure or may communicate with the lumen of the gastrointestinal tract (7, 9-1 1) . The duplications in humans are most common in the ileum and less so in duodenum or jejunum (10). Microscopically, the duplications have a smooth muscle wall and an epithelium of the gastrointestinal type. In laboratory animals, congen: ital anomalies of the intestine are exceedingly rare, and there are no reports of intestinal duplications in Sprague-Dawley (SD) or Fischer rats (5) . An equivalent of Meckel's diverticulum in humans caused by persistence of the omphalomesenteric duct in postnatal life (2, 4, 10) has been described in an SD rat (5) . This report describes a case of communicating intestinal duplication in an SD rat.
MATERIALS AND METHODS
A 17-wk-old, male Sprague-Dawley Crl:CD(SD)BR rat, weighing 339 g, and housed and maintained for 42 days in accordance with established guidelines (8) was humanely sacrificed at the end of the 32-day oral toxicity study. The animal had neither prior history of illness or clinical signs of disease nor external abnormalities and served as a control. At necropsy, a tubular structure, 13 mm long and 3 mm in diameter, was present at the mesenteric border of the ileum, approximately 15.5 cm from the ileocecal junction. The tubular structure was loosely attached to the serosa of the ileum and both proximal and distal ends were communicated with the lumen of the ileum (Fig. 1 ). The patency of the tubular structure was confirmed by injecting 10% neutral buffered formalin. The other organs were grossly unremarkable. The stan-dard protocol tissues (adrenal glands, thyroids, parathyroids, pituitary, brain, spinal cord, sciatic nerves, lacrimal glands, liver, esophagus, stomach, duodenum, ileum, jejunum, cecum, colon, rectum, heart, aorta, kidneys, urinary bladder, ureters, trachea, lung, skin, skeletal muscle, femur bone, thymus, spleen, mesenteric and mandibular lymph nodes, prostate, and seminal vesicles) were fixed in 10% neutral buffered formalin with the exception of the eyes and testes/epididymides, which were fixed in Davidson's solution (6) and Bouin's solution (l), respectively. Tissues were then processed, embedded in paraffin, sectioned at 6 pm, and stained with hematoxylin and eosin for routine histopathological observation.
RESULTS
Microscopically, the tubular structure was attached to the serosa of the ileum by a sheet of loosely arranged connective tissue (Fig. 2) . The cross section of the tubular structure revealed a thick muscular wall with a mucosa similar to that of the small intestine and a lumen containing mucoid material and microflora. The muscle wall was composed of primarily a circular layer of smooth muscle cells. There was no distinct longitudinal muscle layer. Also, the muscularis mucosa was absent. The villi adjacent to the intestine remains patent. About 40% of cases have a heterotopic rest of the gastric mucosa or pancreatic tissue. Peptic ulceration may occur when there is gastric mucosa (2, 4) .
Intestinal diverticula, not always clearly remnants of the omphalomesenteric duct, occur in dogs, cats, horses, and F344 rats. They may be incidental or are associated with obstruction, diverticuloumbilical fistula, or with diverticulitis, perforation, and peritonitis (3, 5) . In the Fischer rat, the diverticulum occurs at the location of the mesenteric attachment; the points at which mesenteric vessels and nerves enter provide foci of weakness where the mucosa and submucosa may herniate into the mesentery. Microscopically, the muscular coat of the diver-.. .
FIG. 5.-Normal ileum. Longitudinal (arrow) and circular (C) muscle layers. H&E. X400.
at SAGE PUBLICATIONS on December 9, 2012 tpx.sagepub.com Downloaded from ticulum was thinned or absent, leaving only the mucosa and submucosa (5) . It is interesting to note that both proximal and distal ends of the tubular structure in the present specimen communicated with the lumen of the ileum, and there was no thinning of the muscular coat. Because the diverticulum has not been seen in younger Fischer rats, it probably develops later in life and is not a true congenital lesion. The communicating intestinal duplication in the present specimen probably resulted from a developmental disorder rather than an acquired cause. Endophytic malignant neoplasms (e.g., intestinal adenocarcinoma) of the small intestine may appear grossly as a diverticulum or irregular bulging of the serosal surface (5) . Malignant neoplasms, however, can be differentiated microscopically by irregular-sized glands with dysplastic epithelium.
In humans, communicating duplications may lead to ulceration, bleeding, or perforation, whereas cystic duplications may cause obstruction by extrinsic pressure or may be associated with intussusception (4, 10). However, many intestinal duplications in humans have been reported to be silent (4, 10). The communicating.intestina1 duplication in this rat was associated with no clinical signs or pathological changes in the gastrointestinal tract and would not be expected to influence the outcome of experimental toxicologic studies. However, the possibility of intestinal obstruction by ingesta overload at the duplication site due to its narrow lumen and attendant secondary complications should be considered.
